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Paint Specifications. 

For the general guidance of engineers, architects, and others, the 
following specifications arc recommended as the best for certain general 

es of work. If unusual conditions are to be met, it would bi 
isr us concerning them in detail, so that we can n nmen 

dations to meet the special requirements. 



SPECIFICATION NO. 1. 

BRIDGE AND STRUCTURAL STEEL, CORRUGATED 

IRON, ETC. 

Cleaning of Metal.- No paint to be applied until thi 
carefull) and thoroughl} cleaned of all mill scale, rust, dirt, 
foreign substances, and the metal must be absolutel) free fri i 

Shop Coat, [mmediatel) after the metal has been cleaned, and while 
still bright, the firsl coal of paint shall be carefully applied, and shall 

-man & Elliot's No. 31 RE D I >XID1 I hi 
be thoroughl) brushed into the pores of the metal with 
nol over I inches in width, with stiff bristles. 

Field Coats. The firsl field coat shall be Cheesman t 
OXIDE & GRAPHITE, and shall be applied after th< 

'11k- finishing coat shall he Cheesman & 
I'd. M K. | If onl) one field coat is to be applied, us< 

General ( onditions No coal of painl sh.il! be 
previous c<>at is thoroughl} dr\ and hard, and in no 
painting Ik- dour until at least five days have elapsed sino 
of the pre\ i« ais i 

Xo painting shall be done during wet "■ I ither. 

All paint shall Ik- purchased direct from tin- manul nd de- 

livered to the work in original sealed packaj 
thoroughl) stirred \> < an even and no thuinin 

except 1>\ the addition of pure linseed oil, an 
engineer. 

SPECIFICATION NO. 2. 
STRUCTURAL STEEL TO BE ENCLOSED IN CON- 
CRETE, ETC. 
me as in *- n No. I. > 

Shop Coat.— ( Same as in Specification Xo. I.) 
Final Coat.— The final coat shall he applied a: 

WAY Id. \('K. 
the manufacturer without thinnn 'and. 

ral Conditions. — (Same as in Specification N 
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SPECIFICATION NO. 3. 

GALVANIZED IRON, 

eaning.—AU dirt and dust shall be carefully brushed off the metal. 

First Coat. — Immediately after the metal has been cleaned, the first 
coat of paint shall be applied, and shall consist of Cheesman & Elliot's 
No. 625 GALVANIZED IRON PRIMER. No thinning of any kind 
shall be done to this paint. (Note.— On account of the gums used in this 
paint very cold weather may cause it to thicken. In such a case, if 
necessary to paint in cold weather, pure spirits of turpentine may be added 
to the paint in order to secure proper spreading. But thinning should 
not be done unless absolutely necessary.) 

nishing Coats.— No, 16 CARBON BLACK or any of our Standard 
Paints may be used successfully over No. 625 GALVANIZED IRON 
PRIMER. 

General Conditions.— (Same as in Specification No. 1, except as 
applied to thinning, i 

SPECIFICATION NO. 4. 
INTERIOR WALLS, CEILINGS, ETC. 

• a Durable. Flat. White, Washable Finish.— -Use one or two coats 
rding to kind of surface) of Cheesman & Elliot's No. 57 NaPaW'.-rk 
[NSIDE FLAT WHITE, allowing sufficient time between coats for 
thorough drying. It is suitable for brick, concrete, plaster, wood or n 
and we recommend that when used over metal, a priming coat of No. 31 
RED OXIDE should first be applied. 

a Durable. Flat. Washable Finish in Colors.— -Use one or two 
coats (according to kind of surface) of Cheesman & Elliot's NaPaW-.rk 
INSIDE FLAT FINISH in the color selected. These finishes are fur- 
nished in all shades and tints. 

r a Durable. Gloss, White, Washable Finish.— Use one or two coats 
of Cheesman & Elliot's No. 57 NaPaWork INSIDE FLAT WHITE, 
followed by a coat of Cheesman & Elliot's "SunWite" ENAMEL, all* 
sufficient drying time between coats. This will produce an excellenl and 
lasting white finish. 
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THE AUTHOR. 



The Review 

of 

Technical Paints. 

A greater advance has been made in technical paint knowledge during 
the last ten years than ever before in the history of the trade. This has 
been due largely to the experiments conducted under the auspices of the 
various associations, such as the Paint Manufacturers, the American 
Society for Testing Materials, the Society of Chemical Industry and others. 

The use of structural iron for the erection of buildings is of a com- 
parative recent date, as the first building erected in the United States with 
iron girders and joists was the Bank of the State of New York, built in 
New York City about L850. It has been within the past twenty-five years 
that structural steel has come into general use for the erection of large 
buildings. The quality and construction of structural iron or steel used 
today is quite different from that originally used, and this has necessitated 
a change in the composition of paints suitable for use on structural metal. 

It would seem that the large consumers of paint, as well as many of 
the paint makers, have at last been brought around to our point of view, 
and they now recognize that the policy we have followed during forty 
years, of making the paint to order and changing the formula to suit the 
climate, surface, exposure, etc., is a scientific and technical method of 
manufacturing paints to secure the best results. 
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Si i square feet per gallon spreading power, you are 
§ it at the expense of durability, as it has been clearly proven that 
the most durable paints are those which contain a large percentage of 
the square inch of surface, and it is only because carbon black- 
bulkiest pigment we can use, that we get such a large 
r with. ait injury to durability. 
The vehicle is the weak link of the paint chain, and the pigment which 
icle, or liquid portion of the paint the 1- i 

nt; when you reduce the amount of pigmi 
ading power, but when you r< 
your vehicle from 
»r spreading power, 
gmenl is ground both in dr\ and paste form tl 

it surrounds the vehicle closer and th< r< 
■ • incn as< s youi 

tbility with up-to-date machine mixed p., 
It is als- 
the vehicles, as the} can be more intimatel) combined 

-Vhen a hard, thick surfi must 

pigment, ami where elasticity is .1, 

• •■ 

WHAT CAUSES PAINT TO DECAY? 
rid [mpropi tion. 

or Surface and Improper A; 
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The ratio between the combined water and the ferric oxide corresponds approxi- 
mately to the chemical formula given. 

It is to be noted, however, that, in addition to what is known as the combined 
water, it contains a relatively large amount of hygroscopic water. The nearly 9 per 
cent, of hygroscopic water shown in the above analysis corresponds to nearly 30 per 
cent, of water by volume. 

-ru A Ve / y im P° rtant consideration in connection with the formation of rust is this: 
I he specific gravity of iron is about 8.70, and the specific gravity of rust is about 
3.70. Jf the iron and the rust are strictly pure and of theoretical composition the 
iron shows an increase in volume in conversion to rust equal to 336 per cent.; that 
is, 100 parts of iron becomes 436 parts of rust by volume. 

Rust often has associated with it the mill scale, which is formed in the process 
ling or other hot treatment, this scale consisting of slag and oxides of iron, 
more or less similar to magnetic oxide. 

If we consider a rusting surface together with its atmospheric surroundings as a 

cm corrosion may be due to forces operating within that system or to 

g from without the system such as straight electric currents. Corrosion 

ot the lormer kind should be considered as primary corrosion and the latter kind 

secondary corrosion. Primary corrosion may also be considered as autogenous. In 

tne terms of the electrolytic theory of corrosion primary corrosion is due to primary 

ogenous electrolysis, while secondary corrosion is due to secondary electrolysis. 

I lie prime material factors in corrosion are air and moisture, and the action 
moisture is accelerated or retarded by other factors. 

lhere can ^ no question but that iron and steel should be as thoroughly cleaned 
' "ViiV* n oss 'be. We have a feeling that more attention at some time in the 
worW^SlrJf*S ,ven a thlS phase of - the s " b J e ct, and that the producers of steel will 
work towards the production of a polished surface. 

It is desirable that each coat of paint have a distinct color, so that the painting 
tlnJI'f a V d im P. er fections in the workmanship observed. For this reason 

ft wise t<» select paints for all coats of exactly the same composition. By far 

atei .art of the failure in the protection of iron and steel by the application 

ot paint is due to poor workmanship, and from this standpoint alone the selection of 

orfmine rn/t °f P K int C< f Ung J S an im P°rtant matter. The use of linseed oil as a 

primine. i .-.it is t,, l, e condemned. 



2. Sun. 

It js easier to make a paint to stand underground, or under water 
exposure, than sun exposure with its different degrees of heat, causing 
expansion and contraction, and also drying up the vehicle which furnishes 
binding and elastic qualities to the paint. 

A paint which contains bitumen or asphaltum as its leading pigment 
should not be used where exposed to the sun. 

The ability of certain pigments to absorb, and of other pigments to 
prevent the passage of ultra-violet rays no doubt has some bearing upon 
their action in a paint. The reflection of light by white paints might tend 
o preserve any delicate colors underneath them, while black paints have 
the contrary effect. Black pigments, such as lampblack and carbon black, 
are very slow driers, and tend to form films with linseed oil, which are 
me period excellent excluders, remaining quite elastic and durable. 
he chemical and heat rays of the sun, absorbed according to tl 
action of the pigment, undoubtedly have some effect upon the (Irving and 
longevity of the oil. 

A dark colored paint, other things being equal, stands weal 
than white paint, because it does not allow the penetration of the actinic 
rays to which a great deal of destruction is due. 

In tropical countries a bright orange yellow shade, like our \ 
£londa East Coast R. R. ems tll ,„ . (hiraMc fof a 

th hd ^^ Pr ° Vided high grade Pigments are used in producing 
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3. Moisture. 

quite a p< 
tint If the- suri 
it will painl to peel and blister , if the pain 
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7. Peeling. 
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will peel. If the surface is wet when painted, or a sudden change of 
temperature takes place before the paint is hard, peeling mav result. 
tnized iron and zinc are some of the worst surfaces on which to 
make a paint adhere. On new galvanized ironwork, the acid left on the 
surface will attack a paint, the principal vehicle of which is linseed oil, 
and cause ,t to perl. Also, the greasy nature of these metals and their 
! ,ar,! lrface s do not afford a secure hold for linseed oil paints. 

To obtain good results in panning galvanized iron, it has been n. 

-acture a special paint for the priming coat, and for this pur,, 
imend our No. 625 GALVANIZED IRON PRIMER, winch is 
■. here. 

8. Heat. 

it takes in those conditions where heat is produced 
"nan. I Ins heat may come in contact with paint ex] 
r inside atmospheres. The class of structur. 
last furnaces, locom. 
bieel to the latter includes boiler fronts, fun 

In all such cases the m; mount 

^ould be ascertained, and if found to be more than the 
' water (212 d . a compound vehicle will be 

'hide that will stand this 
nting at the same time. We man 

iron, End 

Stack Black. 

PIGMENTS AND VEHICLES. 

n (red lead) the oid-tim< 

an nnpr, 
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The fact is frequently overlooked that the first coat of paint is a great 
factor towards increasing or decreasing the durability of the succeeding 
coats. There is no doubt but that it is just as necessary to get the proper 
foundation for your paint as for your buildings. When this fact is more 
generally appreciated, our burden as Paint Specialists will he lightened. 
As it is, we have considerable difficulty in getting engineers to pay 
enough attention to the proper consideration of this subject, and the ten- 
dency is to follow, too frequently, in the paths of by-gone predecessors ; 
whereas, the question of "What Is the Best Protection from Corrosion v ' 
is a vital one, and new facts concerning it come to the front constantly. 

Red lead is still being specified as a priming coat by some engineers 
and architects, for no special reason, that we can find, except that such 
has been the practice for years, and this in spite of the well-known fact 
that there is no pigment used by the paint trade that has a stronger 
affinity for, or is as destructively affected by, sulphurous and carbonic acid 
gases as red lead. Hence, when used in places where such gases exist, it 
must be covered quickly by protective coatings, or its durability ami value 
as a foundation coat will be sadly impaired. 

We concede, if properly mixed, properly applied and quickly covered 
by a protective coating, red lead will give a durable first coating; but these 
ideal conditions do not prevail once in a thousand cases ; hence, we claim 
that you can get better durability by the use of some other material under 
the prevailing conditions, or by using red lead in ready-mixed form in 
combination with other selected pigments. For instance, in our No. 700, 
we combine red lead with graphite, and have splendid records covering 
the use of this paint under severe conditions. 

We want it, therefore, clearly understood that we do not condemn the 
use of red lead as a paint pigment, as we are large consumers of it, ami 
know its value, but we do affirm that we can get better results by a 
combination of from 50 to 75 per cent, of red lead with other selected 
pigments, than by using it pure, and especially where it is mixed by hand 
as against our machine-mixed paints. We know that graphite is improved 
by the mixture of red lead with it, and that the mixture of the two is 
superior to either one used alone. 

The author has contended for years that a hand-mixed dry red lead 
could not be properly mixed and applied by a painter, as an uneven 
thickness of coating would be given. In some places too much pigment 
and in other places practically no pigment at all, only the vehicle. The 
lead companies have now apparently recognized this fact and recommend 
the use of a paste red lead. It would be very much better if they took 
one step further and recommended the use of a good grade of ready- 
mixed suspended red lead paint. 

Depending upon the character of the work, climate, location and shade 
desired for finishing coat, we recommend one of the following paints as a 
priming or shop coat, in place of a hand-mixed red lead paint, and can 
guarantee at least equal durability. 
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No. 31 Williamsport Red Oxide. 
50 Blue Lead. 
200 Red Lead — 60% of the pigment is pure red lead. 
300 Red Lead — 75% of the pigment is pure red lead. 
Tim Red Lead and Graphite. 
800 Red Lead and Red Oxide. 
anized Iron Primer. 
Grillage Black. 

J he use of iron oxide paint for both shop and field coats on metal 
i he increase, and we strongly recommend for this work our N 
Williamsport Red Oxide. 

The following is from a booklet, "Iron Oxide Paints." published in 
1910 by G. B Heckel, Secretary of The Paint Manufacturers' Association: 

ture undertakes a piece of work, she completes it. It i 
e it is done. 

itites; the natural brown oxides are usually part 
ow color of all ochres is due to limonite; while 
chiefly limonites with the addition of ox 
the limonite tc. hematite-, pi 
Has. 

found in every part of the earth, and these 

itilited 
r disfigurement lonp before he lean em as 

the twentieth century they still m 
Hurst says: 

fectly perm 

:'h all 
■ . 
1c upon a gypsum ba^> 
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n placed 
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SNARES AND PITFALLS. 

While all that has been said is true of the legitimate oxides and "metallic pamts." 
every good product has its imitators — something "just as good" — for the man that 
sells it. 

There are all grades of oxides made or mined by conscientious rs who 

depend upon the reputation of their products for future business. Side by side with 
these there are also all grades of "oxides" manipulated, concocted « >r quarried for 
immediate revenue only, and against this class of products the manui 
painter, the engineer, the architect and the consumer cannot be too constantly 
on guard. 

Easily first among undesirable and unfit oxides, especially for use on metal, are 
those containing soluble sulphates or sulphuric acid. These are 

oxides made from "pyrite cinder." Such oxides are totally unfit t'..r us.-, and when 
applied to metal quickly corrode and pit the surface. Such paints have 
to destroy a tin roof within a few months. 

The next defect to be guarded against in iron oxides is insufficient grii 
careless washing or "floating." 

Fineness and uniformity nf texture have an important influen 
these pigments in painting. Robert Job, chemist of the Reading Railroa I 
of two pigments, one high and the other low in iron oxide, the lattei 
the former in use, simply because the first was coarsi tine in 

texture. 

We recommend No. 250 Blue Lead for first coating, where 

it will be subjected to extreme exposure from gases in s] itions, 

such as copper smelting works, gas holders, crude petroleum tanks, tank 
cars and tank steamers. 

We recommend the use of our No. 31 Williamsporl Red < Ixide Paint 
as a finishing coat over No. 250 Blue Lead. 

More carbon paint is sold today than ever before, and its use as a 
finishing coat over a shop coat of our No. 31, on steel cars, railroad 
bridges and structural iron work, is rapidly increasing. We strongly 
advise the use of No. 16 Carbon Black for such work. 

White lead and zinc for metal surfaces should only be used when 
necessary to secure light tints, as more durable results can be obtained 
by using oxides or carbon pigments. 

Graphite has not proven to be as desirable a pigment for durability 
as was expected, and its use, by itself, as a paint pigment is on the decline. 
It gives best results when used in combination with other selected pig- 
ments, such as, for instance, our No. 700 Red Lead and Graphite. 

Our No. 32 Natural Color Graphite is usually made from the Mexican 
graphite pigment, as our tests have proven that for most locations, this 
pigment gives the best results. We, however, carry regularly in stock, in 
addition to the Mexican air-floated graphite, the Acheson artificial 
graphite pigment, and are prepared to give to our customers their choice 
of Acheson or any other graphite pigment that can be purchased. This 
artificial graphite is made principally from anthracite coal, treated in 
electric furnaces, at a very high degree of heat, and air-floated. 

The main trouble with some of the graphite paints on the market is 
caused by the use of a graphite pigment which does not combine readily 
with the oil and when spread on thin, even repels it, so as to cause many 
minute holes, which retain the moisture and cause corrosion. 
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Henry A. Gardner, Director of the Scientific Section, Paint Manu- 
facturers' Association of the United States, states in Bulletin No. 29, 
page 34, as follows : 

"Graphite, both in the natural and artificial form, contains impurities 
such as silica, iron oxide and aluminum, in some cases as high as 40 per 
cent. Graphite is easily mixed with other pigments, such as red lead 
and blue lead, thus making a better paint coating. Its use as a prime 
coating for steel should be avoided, as it tends to stimulate corrosion." 
Magnetic Black Oxide is a new pigment consisting of about 91% of 
Fe 3 4 , which has come into quite extensive use during the past five 
years. Our tests show it is of considerable merit when used in combina- 
tion with other selected pigments. 

In 1908 tests were commenced at Atlantic City, X. J., under the 
direction of the American Society for Testing Materials and the Paint 
Manufacturers' Association, to determine the value of various pigments 
for the painting of steel. The final report of these tests in 1914 gives the 
rating of the leading pigments as follows, 10 being considered as perfect : 

Basic Lead Chromate ; -, 

Sublimed Blue Lead 6.0 

Red Oxide, with Barytes, etc 5.0 

Carbon Black with Barytes 5.0 

Willow Charcoal 

Magnetic Black Oxide 4.0 

Red Lead 4 

The Basic Lead Chromate paint costs nearly four times as much as 
the Blue Lead paint, and five times as much as the Carbon Black or 
Magnetic Black Oxide. Its greater cost forbids its use in most cases. 

The use of Lithopone as a paint pigment in interior paints is increas- 
ing rapidly, and it would seem as if it would entirely displace white lead 
for interior work. Lithopone is made from zinc and barytes chemically 
combined. It is non-poisonous and does not discolor in dark places as 
lead does. It has not been made as yet so as to be durable for 
terior paints. 

VEHICLES. 

There is quite a difference of opinion as to whether to the oil or the 
pigment is due the life of the paint. In our opinion to neither one can be 
given the entire credit, but the life or durability of the paint is due to a 
proper combination of the two. No amount of theoretical knowledge can 
determine questions of this kind, but it takes the practical experience of 
>ears in the actual manufacturing of goods, and also the proper use of 
them, to obtain the best results. 

For exterior paints the oil vehicle should be a selected, well aged, lin- 
'il, and in most cases greater durability is obtained by using raw 
linseed oil in preference to boiled. 
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In making protective paint for metals too little attention is given 
by some to securing the proper vehicle in which to grind the pigment, 
and also as to the best drier to use. While it is true that the use of the 
proper pigment helps to protect the oil from decay, it is also true that a 
chain is only just as strong as its weakest link; so a paint is only just as 
permanent as the constituent which suffers decomposition and decay 
permits it to be. There is not in use at the present time a paint vehicle 
that will permit of a permanent protective painting compound being pro- 
duced. Linseed oil is not the ideal vehicle, but nothing better as yet has 
been discovered for universal painting requirements, but for some loca- 
tions other oils, such as Chinese wood oil, soya bean oil and treated fish 
oils can be used to advantage. 

cat deal depends on the drier used, different pigments require 
different driers; many paint manufacturers only use two — turpentine drier 
and a benzine drier. Our long experience has taught us the need of many 
different kinds of driers for different paints ; hence, we carry a larger 
assortment of driers than other paint manufacturers. 



LINSEED OIL VERSUS PAINT AS PRIMING COATS 
FOR METAL. 

The following is taken from a paper by Frank P. Cheesman read 
before the American Society for Testing Materials at its Annual Meet- 
ing, 1907: 

Previous to 1885 it was almost a universal custom to use boiled linseed oil 
as a shop or priming coat for metal; this was largely due to the fact that hut 
little attention was given in those days to the subject of corrosion, while today 
we have almost gone to the other extreme, and corrosion has become a favorite 
topic at our meetings, and the theories presented differ so much that the layman is 
apt to grow confused, and throw up his hands in despair; and yet the agitation 
has resulted in great improvement and progress in preventing corrosion, notwith- 
standing the destructive forces that we have to contend with increase in number 
yearly, and the metal that we have to protect in many cases is no longer passive, 
but also frequently produces a destructive attack from the rear upon the pro- 
tective coatings applied to the surface. 

At the present time very few bridge engineers specify the use of boiled oil, 
and yet there are enough still doing so to make it worth the effort to call their 
attention to the fact that they are making a mistake and inviting corrosion by so 
specifying. 

At a meeting in 1906 of our New York section of the Society of Chemical 
Industry, Dr. Sabin, in an article on "The Oxidation of Linseed Oil," showed that, 
after the same oil had been placed in six glass flasks, connected together with 
tubing, and allowed to stand in a well lighted room, there was such a difference 
in the weight after drying that one had gained two and one-half times as much 
as the other, the figures being 10.1 and 25.5 per nit 

Dr. P. C. Mcllhiney, at the same meeting, said with regard to the atmospheric 
oxidation of linseed oil, he had himself found that the same sample of linseed 
<>il would at different times and under conditions that were apparently the same, 
absorb very different percentages of oxygen, or at least that the increase of weight 
on drying was very different. 

I mention the above to show why it is possible to have conflicting results 
when the paint maker has made no change in his vehicle; linseed oil is today the 
best paint vehicle we know of, but it contains some of the still unknown mysteries of 
nature, and it occasionally gives us a knockout blow. 

While a few still contend that linseed oil, when dry, is not porous, the majority 
believe (and especially as applied to boiled linseed oil) that it is hygroscopic in its 
nature; the proof of the pudding cannot in this case be found in the eating, but 
it can be found in the following field tests: 

il very interesting facts were stated by practical men at the third annual 
convention of the Maintenance of Wav Master Painters Association of the United 
States and Canada, held in New York, November 13 and 14, 1906, and are printed in 
their proceedings, and I will mention the following, copied from those proceedings: 



24 TECHNICAL PAINTS FOR METAL 

Edward Hurst Brown, in his paper on "Conditions That Musi 
Let in the Ideal Paint for Railway Bridges," stated as foil* 

"The m - enemy of the iron bridge is rust, and the primary object of 

paintii . it from those elements which cause destruction bj 

the combination of the metal with oxygen to form the 1) 

may be obtained from the air, from water, or from 

inch acts as a carrier of oxygen or an oxidizing agent — 

in the presence of moisture. Now, one of the primary things 

in choosing a paint for iron work is that it shall not contain 

substance which is chemically active in such a way 

. t<» the iron For if such a chemically active agent be introduced 

later it will promote rather than prevent rust. Of course, 

paint, remains intact, it envelops the particles of 

v from the iron, but in time the oil, which has 

from the air, begins to disintegrate by the action 

From rain, hail, snow or fog. Moreover, even the freshly applied 

penetrable to moisture, as has been shown by numerous 

mpletely the particles of the chemically active pigment 

film, they will necessarily come in contact with moisture — 

a, and com her with the 

of the iron to ca I or this reason th< 

i contain a chemically active pigment, nor any 

ineablc to moisture and to thi 
early demonstrated, we beli< • 
sylvania Railroad, and to thi 
in apparently inta< I 
the mixture of oil with pigment in a 

< or less fill up the i'nt< 
■ 

thor oi this Review, in the course of his remarks, made the 

n[ statei 

ter will allow that boiled linseed oil, when used alone 
not dry hard n 
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The question now arises: What pigment would you recommend us 
in connection with linseed oil for a priming coat, and to this I an 
that the paint doctor must be advised upon several points before he 
prescribe the proper pigment. 

Will the metal be painted under cover, and how much time- will be 
allowed for drying? If it is a rush job, we want to use a pigment that 
will not retard the drying of the oil. What are the climatic condil 
Is the material to be shipped a long distance, and what kind oi 
will it have before it is second coated? Will the metal be properly 
cleaned before the shop coat is applied? All of these questions mu 
red before we can state intelligently what is the best pigment I 
but where no information can be obtained, as a general ru 
use a selected high-grade natural ore iron oxide like our No. 31 Red 

de. 

REINFORCED CONCRETE AND CEMENT COATING. 

There have been published in several trade pap 
the use of a thin coating of cement on iron or 
A thin coat, even if u could he applied Mi' nil remain on without 

king (two impossibilities), would no1 prevenl 
long period for the following reason: 

The cement for a while would take up ill- 
pure water to reach the iron, and pure water u 
a while the cement reaches its limn a. regards the taking 

n, and from then on ceases to be a protector of the iron. The 
trouble with this cement experiment, as with manj 
yen a sufficiently long-time test. 
If the concrete from cra< ks, and i 

running water, it will better protect iron or 
[ally where it is below the water line an 
but all structural steel that is to he imbedded ii 
protected with paint. 

We - i the first pamt manufactu 

lining no linseed 
when that material was to he incased in concrete. I' is a Wi 11 
'hat the lime contained in concrete will 
which K.i of paint without a binder 

tnes little more than a powder with no 

Having this in mind, we have placed upon the market our N 
BW \V BL UK." which 
ired vehicles and pigments, which are no- 
placed under or over COTl 

It is a fact, however, that paint which is to he US riming 
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Oxide of Iron Paint, the oldest and best known structural and bridge paint 
on the market. Over this paint should be used one or two coats of 
"SUBWAY BLACK," and this combination will come as close to giving 
perfect protection to structural steel when incased in concrete as anything 
that has yet been produced. 

No. 755 "SUBWAY BLACK" has good covering capacity (about 400 
square feet per gallon, one coat), and it will not become hard in the 
barrel during cold weather, which condition is frequently experienced 
with similar paints of other makes. 

In a paper read before the American Institute of Electrical Engineers 
at New York, March 1, 1907, the following conclusions were presented 
as the result of research that lias been carried on for several years to 
ascertain whether concrete will afford protection to iron and steel against 
electrolytic corrosion : 

I structures are well preserved from ordinary corrosion by concrete if 
placed either in salt or fresh water. This, however, has long been known. 

2. If but a small fraction of an ampere of electricity passes from an interior 
metallic column or structure into concrete or masonry as usually made, there will 

- oi the metal and disintegration of the concrete or masonry. 
. :: - Structures of steel in concrete that are subject to sea water "are in more 

from electrolytic action than those in fresh water, by reason of the lower 
nice of concrete in sea water, as shown by the laboratory experiments. 

m concrete be considered an insulator, and it is from all 
appearances just as good an electrolytic as any of the soils found in the earth. 

In a paper read at the ninth general meeting of the American Electro- 
Chemical Society, the following statements were made: 

current^ T, It? 1 "' [''% * l Tv l' 1 ^' 1 . in neat cement and subjected to an electric 

. ■ f t , the t end /\ f the third day corrosion had commenced, except on that 

of the steel stnns which were painted with an insulating paint of known 

u lr ,',, V i e *P enment " as , 9 on ti™ed for a number of days, after which 

I ' L ■':,.«•. T ,r " ( r 1 '" ."'n'"' and n WaS demonstrated that electrolytic corrosion 

i I. he is 1 tin effectually except on that portion of the steel that was coated 

c orros n ,, i ?„" Pa . mt ;,f nd the impression that cement is a protect 

Z ?he a conSe?e 1 she a il!» C10US ' " d ™ ^^ in V ° lume ™>' take p,ace " hich 

Dr. \\. 11. Walker, in a paper read before the New York section of 
the American Chemical Society on May 10, 1907, stated thai carbon 
dioxide is not necessary in order to produce corrosion, while it does 
accelerate the corrosion. Oxygen alone will produce corrosion withoul 
any carbon dioxide in connection with it. 

The rust-forming agency is a solution of oxygen in water. This 
constitutes the whole secret of the production of rust. H 
that other conditions being equal, cold wat 

rust than hot. and iron rusts much more rapidly when ih, contact with 
water is intermittent than in cases of permanent imm< , 

The oxide from electrolysis is a' .,„ magnet i c oxide 

a black mark or streak. The oxid< rust, 

cinders 

.75 rust ne 
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The oil-destroying properties of the alkali in cement have caused 
trouble in painting concrete, which can be overcome by a method 
described by Charles Macnichol in a paper presented to the American 
Society for Testing Materials, in 1910. 

The method consists in treating the cement surfaces with a solution 
of equal parts by weight, zinc sulphate and water, applied with an ordinary 
bristle brush, after the cement is dry. If the precaution is observed 
of allowing -18 to 72 hours as a drying period, this treatment will render 
a cement wall as safe to paint on as an ordinary plaster wall. At 
Mr. Macnichol's request, Dr. A. S. Cushman prepared the following 
explanation of the chemical reasons for the success of zinc sulphate 
in such work : 

"In regard to the scheme for painting concrete work with a solution 
of zinc sulphate in order to make the surface hold a paint coating, it is 
my belief that the zinc sulphate is very well adapted for this purpose 
owing to the fact that when zinc sulphate is brought into contact with 
the calcium hydroxide ( hydrated lime) a chemical reaction results in the 
formation of calcium sulphate (gypsum) and zinc hydroxide (hydrated 
oxide of zinc). It is apparent from this that after the surface has 
become thoroughly dry again it will contain within its pores a mixture 
of gypsum and zinc oxide. These materials have no bad influence on 
linseed oil and, in fact, are frequently used as paint pigments." 




GREENBRIER HOTEL, WHITE SULPHUR SPRINGS, W. VA. 



Thos. J. Bird, Steel Engineer. Erected 1913. This hotel i- fireproof throughout 
and the steel is entirely encased in concrete. In the shop, the st< i coat 

of our No. 17 Brown Oxide, and after erection it was painted with No. 755 Subway 
Black Paint. This latter paint (which contains no linseed oil) is not affected by the 
concrete, and insures absolute and permanent protection to the structural steel I "r 
this class of work, we recommend a shop coat of No. 17 Brown, or our No. 31 
Williamsport Red Oxide, and No. 755 Subway Black Paint for the final coat. For 
interior surfaces specify NaPaWork Interior Flat Finishes, and either our Sun-Wite, 
Lustre-Wite or Keap-Wite Enamels. 






PAINTING STEEL BRIDGES 
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STEWART SUGAR MILLS, CUBA, W. I. 



PAINTS FOR TROPICAL CLIMATES. 

.it thirty years we have made a specialty of "Technical Painls" 
cport, especiallj prepared for the trying climatic conditions found 
in tr< : 

The majorit) of the sugar mills, bridges, docks, warehouses, stations, 
Porto Rico, for instance, are protected with our i 
mention: Stewart Sugar Co., Centra' 

senad 
ted Fruit Co., Havana Central R. R., United Railwa 

lito R. R., Tehauntepec R. R., 
i 

nts we ship for export are No. 31 R< 
nded Red ■ u Primer. 

raphite, No. 94 I L031 
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STEEL FREIGHT CAR PAINT. 

The following remarks are taken from a paper written by the author 
of this Review, which was published by the Central Railway Club in 
their Official Proceedings, November, 1914 : 



1910 it was my privilege to read a paper on the subject of 'Protection of 
n the New York Railroad Club, and some of the remarks 
ill make now will be to some extent a duplication of what I said then. 

"While some progress has been made in the method of painting since 1910, the 

are about the same as they were then. The subject should be divided 

applied to new cars constructed by car builders not 

with the railroad, and second, as applied to the re-painting of steel 

roads. 

first head it is almost impossible, with the conditions as we find them 
at the car-builders' shops, to secure sufficient time for painting the car properly. 
In mai • is the practice to put on two coats of paint in on- 

of the car is done that same day or the following day. No 

it I am familiar with has sufficient space to carry on its tracks more than 

output when working full time. It is, therefore, absolutely neces- 

'.< moved rapidly. I'nder such conditions it would be throwing 

to attempt to do a first-class job or to use high-grade materials. I 

' that in specifying paint for new steel cars, when not more 

urs can be allowed for painting, that only a single coat of 

for the work, and that to consist of an iron oxide paint containing 

nt. sesqui-oxide. The vehicle to consist of pure raw 

1 Kauri Cum china wood oil mixing varnish with sufficient drier 

it in the requisite time, making that time as long as possible under the 

• painted under the above conditions should be shopped in from 

<- railroad and then given a thorough job of painting as described 

i is not goinp to re-paint the car within six or eight months, 

ild then be applied at the car shops, rather than to allow the car 

I months with only one coat of paint on it. And in that case 

ack finishing coat is desired the second coat of paint should contain only 

black to make the shade required. The major nment 

xide in combination with magnetic black oxide and in< 

'There n but what more paint is ruined by poor application than in 

he men who paint freight cars in car-builders' shops usually are 

and it is necessary under pr< v the paint 

'-mperature. It is frequently rained or snowed upon before 

many cases the thinning tp and worthless oils and 

nly wonder is that it - 11 as it does under the poor 

and thinning. 

•Terence in the character of metal almost as much a^ 
•d. and this has a on the durability 

applied while the metal is warm we could obtain much 
than are now secured 
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"The designing engineers are apt to overlook the fact that the painting of a 
steel car is an important factor in the maintenance of it. Frequently a 
in the plans will materially assist the proper cleaning and painting of the cat 
often see angles specified where a rounded section could be used just as well, thereby 
giving the protective coating a better chance, because it is on t 1 ere it 

off first. On a round bar there is about one-eighth less su 
compared with a square bar of the same sectional area. Quite a ement 

has been made along this line, but much more could be made, esp< the case 

of pockets, which should be avoided in every possible case. 

of the principal sources of corrosion is the rivet 
Y<>u cannot protect these holes with paint when red-hot rivets are used, and I 

ted in 1910 that it would pay to even plal 

and also use non-corrosive rivets, especially as applied to aches. 

At that time tnere was no method on the market could 

i/ed for this class of work, but there has been la metal spray- 

i aratus which, I am told, will do this class of work successfully, < 

I. zinc or brass can be applied at a 
ew process of metal coating can be found r 
of October 29th, 1914. 1 think that the matter would pay the met 
to investigate, 

"All over-lapping joints which cannot be reai I 

1 with a heavy coat of pure blue lead made in I -rm. 

•I'ndcr the second heading, 'The Repaintin 

•lie surface is put in proper condition by sand-blasting 

. . including the rust and mill scale, I 
made with a high-grade natural ore iron oxi 
reduced to about 40 per cent, of - 
inert pigments non-hygTOSCOpic in their nature 

1 oil with a selected drier and a percentage of a hard gum - I 
varnish. Better results could !><■ obtained b) th< i till id 
ready-mixed with the exception of the drier, which should be a 
at the tune of painting. I lie amount of drier to b< 
the time allowed for painting. 

"For a finishing i 
magnetic black oxide in addition to carbon black, and 
pigments with practically the same vehicles as used in the primin^ 

■ uld suggest that special attent: 
paint brush, and that a larger brush than 

I not be used, and that the preference b< as the 

workmen cannot brush the paint in ami on as w • 
brush. I do not believe that a paint spraying niacin 
as durable results as you can secure by using Brushes 

"I believe that when a railroad finds that a paint I 
living up to the paint specifications such bid on 

their paint requirements. Unless the rai innate 

unreliable bidders, it will be hard to induce reputable manul " their 

paint specification requirements." 
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BAY RIDGE HIGH SCHOOL, BROOKLYN, NEW YORK CITY. 

ainted with our No. 31 English Red Oxide. Cheesman & 
mral paints art- regularly approved by the Board of Education i I 

structural steel of school buildings. Their standard specifi- 
Galvanized Iron Primer on 
ventilation systems, and Cheesman & Elliot's Radiator 
rk Flat Finishes, made in all colors, arc used larg« 



HOW TO ESTIMATE THE QUANTITY OF PAINT 
REQUIRED. 

• '1 the am. .unt required to paint the structural iron of a bridge 
the estimated weight, for instance, of the fram< 

ii ds i • an av< rage thickn* 6 inch. A 

16 inch iron wei pounds; di 

double this, making 70,600, and add 5 p 

under the description of the paint. 
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POWER PLANTS. 

The qualit) ^i paint used by power companies must be of the best, as 
with them the painting question is a matter which is given considerable 
attention. It is not always possible to paint water wheels, pen-stocks, 
under-water pipi temperature changes and other conditions have 

to be considered. It is, therefore, evident that only a technically made 
paint, manufactured for some particular surface, can be satisfactorily 
used by a power company. This is one reason why we are, at the present 
time, supplying some of the largest power companies in the country 
with all of the paint which they use. These include the Xiagara Falls 
Power Co, Toronto Power Co., Canadian Niagara Falls Power Co., 
Amherst Power Co., Ontario Power Co. of Xiagara Falls, and others. 

About ten years ago the Xiagara Falls Power Co. conducted a 
series of paint tests. In these tests our specially made paints stood up 
to such good advantage that the Xiagara Falls Power Co. has been using 
our paints on all of their work ever since. 

Pen-stocks and water wheels which are wet or sweating practically all 
of the time, require the protection of a paint which is especially prepared 
to meet these conditions, and our No. 700 Red Lead and Graphite has 
proven to be the best paint which can be used for this class of work. On 
new pen-stocks or water wheels, the priming coat should be our No. 300 
Suspended Red Lead, to be followed by two finishing coats of No. 700 
Red Lead and Graphite. 

For under-water pipes, our No. 500 Black Metal Protector will give 
the best service. 

On transmission line poles, towers, etc., nothing better can be used 
than our structural iron paints, namely, No. '-1 Williamsport Red Oxide 
for the first coat. No. 401 Carbon and Oxide for the second coat, and a 
finishing coat of No. 16 Carbon Black. 

We are also large manufacturers of Concrete Floor Paints, and for 
interior walls, ceilings, etc., our NaPaWork Flat Finishes, particularly 
No. 57 Flat White, make very satisfactory and durable coatings 

To insure the best results on smoke stacks, a paint containing special 
vehicles must be used, and for this purpose we recommend No. 750 
Smoke Stack Black. As the name implies, this is a jet black, glossy 
paint, and on stacks, generator pipes and other hot surfaces it will 
wear longer and look better than any other paint known. No. 750 Smoke 
Stack Black will give good service on any metal surface that is not sub- 
jected to over 400 degrees Fahrenheit. 

We are often called upon to make up a paint for some particular use 
about a power plant and are always glad to give such matters our 
special attention. 
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SUMMING UP. 

A review of the previous articles, tests and experiments suggests the 
following conclusions : 

First. That the chemist is not usually a paint expert. His mission is 
to analyze and hunt for adulterants and find if specified materials are used. 

Second. That the laboratory test is not practical or conclusive, as it 
is generally much more severe than are natural conditions. 

Third. That long-time weather tests are conclusive, for they meet 
conditions that are encountered in actual practice. 

Fourth. That the red and brown oxides of iron when properly 
selected and roasted are the best pigments for all around weather ex- 
posure; but these pigments are often abused by being adulterated with 
cheap, worthless oils, which have brought them into bad repute, and many 
common mineral or iron ore pigments, which are of no value as paint 
pigments, are mined and ground and used just as they come from the 
earth. Pigments obtain their value, color and durability from the fire 
treatment they receive in making them inert and unchangeable. 

Fifth. Carbon comes next to the oxides, and under some conditions 
of exposure is even superior. 

Sixth. Graphite has not proven to be as desirable a pigment for 
durability as was expected, and gives best results when used in combina- 
tion with other selected pigments, and should never be used for priming 

nth For first coating in many locations we are convinced that a 

lalitj red or brown oxide of iron is as durable as red lead, and for 

some purposes superior, because it is impervious to the action of sul- 

phureted hydrogen and all other deleterious gases, and keeps in better 

ghth. As a general paint vehicle nothing yet has been discovered to 
al pure raw linseed oil. 

nth. It requires thought, labor and experience along special lines to 
paints, and that even with a high-gra 
quantity and proper application are as essential as quality. 

Tenth. Another feature essential to the production of a good paint 

tent should be finely ground, both in its dry state as well 

ehicle. When this i< minute parti 

■ nt will bi ly impregnated with oil or varnish, and the 

form a perfectly homogeneous mass in which no granules 

will be found. If, however, the pigment, though in ever so 

merely stirred into the vehicle, without grinding, it will 
in granular or gritty, and these irregularly impregnated particles 
"ire and facilitate its adm: 
surface of the metal. 

nth. And last but n< lint is ruined bj 

it ihan by any i 



TECHNICAL PAINTS FOR METAL 37 




NORFOLK & WESTERN R. R. COALING PIER NO. 4. 
NORFOLK, VA. 

Completed January , 1914. 1 • ted bj ' : • 

Iron Co N,000 tons of steel. Finished with twi v ' l6 

n Black; 4,000 gallons being used. Piei 
Capacity, 5,400 tons of coal per hour. 

No. 16. 
CARBON BLACK. 

This paint is one of our oldest and best known coatings. It is 
composed of high-grade pure carbon black with magnetic bl 
and .t percentage of inert pigments, combined with pure il and 

our special driers and binders. We have manufactured it 
with improvements from time to time, and it has been used on more 
structural steel bridges, and other metal structures than all other Mack- 
paint combined on the market. 

No. 16 dries jet black, with a bright lustre; worl ly and 

under the brush, and has excellent body— a feature often found 
lacking in paints made with carbon and graphite pigments. 

Carbon Black is, without doubt, one of the best pigments for a pro- 
tective coating. It is the best light excluder, and is practically exempt 
from destruction by atmospheric influences. Being very fine in texture, 
it is an excellent protector of the vehicle of the paint, and at the same 
time produces an elastic coating, thus reducing the fractional element due 
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to beating of storms, and expansion and contraction of metal It remains 
in place until removed by friction or the destruction of the vehicle, and 
can be painted over without the expensive scraping or torch-burning 
necessary with some other pigments. 

Many instances are on record where a single coat of carbon black 
like that used for lettering and symbols on the old cross-roads and 
tavern sign-boards that have been exposed for a century or more, is 
still uninjured, while the surrounding colors and, in many cases, the 
wooden surface of the sign, have been worn away, leaving the carbon 
lettering in full relief. 

Below are mentioned some of the railroads which have specified or 
purchased No. 16 for their bridges during the past ten years. A number 
of these roads have adopted No. 16 as their standard bridge paint, while 
the others have used it on many of their largest structures. 



Atlanta & West Point 

Auburn & Syracuse Elec. 

Baltimore & Annapolis Short Line 

Bessemer & Lake Erie 
& Albany 

Buffalo, Lockport & Rochester 

Buffalo, Rochester & Pittsburgh 

Buffalo & Susquehanna 

Carolina, Clinchfield & Ohio 

Central of Georgia 

Chicago & Alton 

Chicago, Indiana & Southern 

Chicago, Milwaukee & St. Paul 

Chicago, Milwaukee & Puget Sound 

Chicago, New Orleans & Texas 
Pacific. 

Cleveland, Cin., Chicago & St. L. 

Coal & Coke R. R. 

Cuba R. R. 

Cumberland Valley 

Davenport, Rock Island & North- 
western 
Empire United Rys. 

Guayaquil & Quito 
Lake Shore & Michigan Southern 
Minneapolis. St. Paul & S. S. M. 
New York Central 



New York, New Haven & Hart- 
ford 

Norfolk Southern 

Norfolk & Western 

Northern Central 

Northern Pacific 

Pennsylvania Lines, East 

Pennsylvania Lines, West 

Peoria & Pekin Union 

Philadelphia, Baltimore & Wash- 
ington 

Pittsburgh & Lake Erie 

Seaboard Air Line 

Southern 

Spokane & Inland Empire 

Spokane, Portland & Seattle 

Susquehanna, Bloomsburg & Ber- 
wick 

Syracuse, Lake Shore & Northern 

Union Traction Co. of Indiana 

United Fruit Co.'s Lines 
Rys. of Cuba 

Vandalia Lines 

Virginia-Carolina 

ian & South w« 
Winston-Salem Southbound 



TECHNICA L PA IN I L 

It has been abundantly demonstrated that [ 
the m n the mark 

priming coat such as our N 
has a record of i the Standard Bi 

& Western Ry. Four thousand gallons of No L6 v. 

ig pier of this road, erected al Norfolk, Va., in 19] ■ 
thousand gallons were used on their neu ten thou 
'liio River at Kenova, W. Va. 

of the divisions of the Penn 
West of Pittsburgh have n-nl No. 16 

of this mad. Nos. 16 and 

I he ( larolina, ( lim h eld & l >' 
and mi ( !arbon Paints I in ad< 

I >y t ! 

started to repainl some of the bridges w ith th 

I he Boston & 
bridges, together with our No. 3] Red 
hop ( oats. I he; 

in B< 

I he < !hesapeake & I toio Ry. purchased 

16 for use on bridges during 191 I L91 I It ; 

bridge paint of the Buffalo, Ro< h< ster & P 
No Hi "\er No. 31 withstand 

other paint. 

All bridges of the Union Trai I 
1 1 is used by other I 
Buffa Rochester Ry., and 

large quantities for bridg 

ral great trunk lines of the \\ i 
Vmong these are the Chii 

I..; D. R. I. V s ; N. W., and mai 

Manj count) and citj bridj ited with N 

among these the cit) bridges in Roanok 
Springfield, Mass. \ number of bri 
painted in 1914 with No. 16 over a prim 

aid Bethl< 
build 



No. 31. 
IMPORTED RED OXIDE OF IRON 

l he 
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Kenton Avenue Bridge, Cincinnati, Ohio, built in 1896, was painted 
with three coats of our No. 31 when built, and the paint kept in good 
condition for ten years without repainting. 

All the bridges of the Indiana Harbor Railroad were painted in 1905 
and 1906 with two coats of No. 31. 

The Boston & Albany R. R. has specified No. 31 as the shop coat for 
several bridges, followed by No. 16 Carbon Blaek. 

The United Fruit Co. has purchased many thousand gallons of No. 31 
for use on steel located in Central America, where exposure is very 
severe. 

Mr. O. F. Nichols, formerly chief engineer of the New York Bridge 
Department, when engineer of construction of the Suburban Elevated 
Railroad, used our No. 31 on all work over the New Haven Railroad 
tracks. He examined the paint after ten years of exposure, and said: 

"Your paint has made a good showing, and I believe it to be the best 
oxide of iron paint made, and while I am on record as a red-lead advocate, 
from my experience with each, when doing work for myself, taking cost, 
covering capacity and durability into consideration, I would give No. 31 
the preference." 

All of the bridges of the West Shore Railroad were painted with No. 
31 in 1888 to 1891, thousands of gallons being used, and in 1905, on 
many of these bridges, the paint was still in good condition, after fifteen 
years' wear. The Vandalia Lines, P. R. R., used this paint for years 
on all their bridges with great satisfaction. 

The Pennsylvania Railroad is using No. 31 a- the first coat for 
bridges on several of its divisions. 

The Highway Lift Bridge erected by the Pennsylvania Steel Company 
for the Cape Cod Canal near Bourne, Mass., was painted in the field with 
No. 31 in 1911. 

I was used as a priming coat under a coat of No. 16 Carbon 
Black on bridges of the Empire United Rys. during 1913-1914. 

The Virginia-Carolina Ry. Co. used No. 31 for retouching their 
bridges before applying No. 16 on all of these structures in 1913. 

The large bridge between So. Wilkesbarre and Plymouth, Pa., was 
given a coat of No. 31 before using our No. 38 Green Graphite as the 
finishing coat. 

All of the city bridges in Cohoes, N. Y., were painted with two 
coats of No. 31 in 1910, and are still in excellent condition. 

No. 31 is extensively used on large industrial plants throughout the 
country, including such as The Westinghouse Air Brake Co.; Westing- 
house Machine Co.; Westinghouse Elec. & Mfg. Co.; New York & Penn- 
sylvania Co.; West Va. Pulp & Paper Co.; Ontario Power Co. of 
Niagara Falls; Canadian Niagara Power Co.; Niagara Falls Power Co.; 
Toronto Power Co. ; Anaconda Copper Mining Co. ; Garfield Smelting Co. ; 
New York Edison Co.; Edison Electric Illuminating Co. of Brooklvn ; 



TECH X UAL PAINTS FOR METAL 13 

It must be confessed that, as compared with some other pigments, 
graphite has somewhat disappointed the expectations of paint manufac- 
turers in general, so far as durability is concerned. However, for certain 
s of work, such as smoke stacks, bridges subjected to locomotive 
blasts, etc., excellent results are obtained. We furnish thousands of 
gallons of graphite paint to railroads and other large consumers, and 
recommend No. 32 Natural Graphite as the best graphite paint on the 
market today. We have developed this coating for metal with the same 
careful study and long experience as our other "Technical Paints for 
Metal." The American Bridge Co., Pennsylvania Steel Co., Bethlehem 
Co., Phoenix Bridge Co., Berlin Construction Co., and other bridge 
and structural concerns purchase large quantities for their work and other 
prominent users of our graphite paints include: 
Alabama & Yicksburg Ry. American Car & Fdry. Co. 

Anaconda Copper Mining Co., Atlas Portland Cement Co. 
Didier-March Co. New York & New England Cement 

Riter-Conley Mfg. Co. and Lime Co. 

Marion County (Iowa) — all bridges Alan Wood Iron & Steel Co. 
Louisville & Nashville R. R. Vicksburg National Military Park 

Garfield Smelting Co. (Utah) Commission 

Yicksburg, Shreveport & Pacific U. S. Government 
R. R. 
Our No. 32 Natural Graphite is usually made from the Mexican 
graphite pigment, as our tests have proved that for most locations this 
pigment gives the best results. 

We, however, carry regularly in stock in addition to the Mexican 
graphite, the Acheson artificial graphite pigment, and are prepared to 
give to our customers their choice of any graphite pigment that can be 
purchased. 

This artificial graphite is made principally from anthracite coal, treated 
in electric furnaces at a very high degree of heat, and air-floated. 

Graphite paint will cover from 750 to 850 square feet per gallon, 
one coat. 

No. 250. 
PURE BLUE LEAD. 

Blue Sublimed Lead is a product obtained by the smelting of non- 
argentiferous lead ore. Sublimed lead is made in two colors— White, suit- 
able for all purposes that the corroded white lead is used for, and Blue, 
which is preferable as a paint for iron. They are both prepared in special 
furnaces, the process is the same in principle as that used in manufacturing 
oxide of zinc, and the use of "fume" from lead smelting is very old, and 
is mentioned as far back as 1778. 

The chemical composition of sublimed lead is sulphate and anhydrous 
oxide of lead, both amorphous; there is a small percentage of zinc in the 
Missouri lead ores, which in the process of smelting is converted into zinc 
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oxide and is found in the sublimed lead product, and the Blue Lead also 
contains a percentage of carbon obtained from the fuel used 

In making sublimed white lead, Connellsville coke is used as a fuel, 
while the blue lead owes its color to the lead sulphide and carbonaceous 
matter from the bituminous coal used as a fuel in the smelting furnaces 
These furnaces are heated to a white heat of 2000 degrees F., which 
reduces the ore to a fume or vapor; this vapor is blown through a series 
of chambers and deposits on suspended bags, the dust is then washed and 
treated and becomes either sublimed white or blue lead, depending mainly 
upon the fuel used. Being a pyrogenic-formed substance, it is not aftected 
b} heal or deleterious gases of the atmosphere or factories, and par- 
ticularly is not affected by sulphur and carbonic gases which so quickly 
destroy red lead. 

We especially recommend No. 250 for first coating, and No. 31 for 
finishing coats on cupper works, steel coal cars, gas holders, crude oil 
tanks, tank cars, tank steamers and other locations where subjected to 
extreme exposure to gases and the weather. As rust does not progress 
under blue lead, it makes a valuable shop coat paint where the iron or 
steel is to be shipped a long distance and exposed to abrasions, salt air, 
gas fumes, etc. On the test fences at Atlantic City, blue lead was shown 
to be one of the best priming coats and this bears out our own experience 
with this pigment. 

The structural iron work in the Woodbridge Building, New York, is 
finished with a shop coat and one field coat of our No. 250 Blue Lead, 
and one gallon on that job covered with two coats over 400 square feet. 
The large grain elevators at Montreal are finished with blue lead. 

No. 250 Blue Lead is displacing red lead as a priming coat for gas 
holders. Among the large number of plants on which it has been used 
arc- holders for the Pacific Gas & Electric Co.; Portland (Ore.) Gas Light 
Co. ; Seattle Lighting Co. ; Tacoma Gas & Electric Co. ; Western United 
Gas & Electric Co. (Illinois) ; Ft. Wayne Gas Co.; New Orleans Lighting 
Co.; Chattanooga Gas Co.; Atlantic City Gas Co.; Easton (Pa.) Gas 
Works; Hartford City Gas Lt. Co.; Fall River Gas Co., and others. 

Blue lead is furnished by us in paste form or in a mixed state all 
ready for use, and will cover about 600 to 700 square feet per gallon, 
one coat. 



SUSPENDED RED LEAD. 

We manufacture ready mixed red lead paints containing any per- 
centage of red lead desired up to 85 per cent. Our No. 300 Suspended 
Red Lead is guaranteed to contain a larger percentage of pure red lead 
than any other ready-mixed red lead paint on the market. 

We are constantly testing all of the leading brands of red lead for 
purity, durability, shade and suspension and in buying No. 300 you are 
assured of getting the best red lead pigment combined with the purest 
linseed oil. It is not reasonable to expect good results after mixing dry 
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red lead by hand for a few minutes. When the order is received we mix 
it thoroughly by machinery, and guarantee its good suspension, and its 
easy stirring up for six months after the date of shipment; if found 
otherwise, it can be returned at our expense. 

A large western city which paints most of its bridges with red lead, 
using it in the natural color for the finishing coat, tried No. 300 on se 
new bridges. The City Bridge Engineer informed us they are getting 
much greater durability than with red lead used in the i.ld wa\ and it 
was for this reason they asked the Bridge Company to use it. 

It has been found in the experience of engineers, architects and in- 
spectors even after the greatest care has been exercised, that in s] 
cation contract work, — unsatisfactory results are obtained more often with 
red lead than with any other kind of paint. One of the most noted 
bridge engineers in the country informed us that while he believed in the 
durability of red lead, he had given up specifying it because almo 
of his red lead jobs turned out poorly. 

The experience around New York and Chicago during the past 
years, where specifications on a large amount of bridge work called for 
33 to 36 pounds of red lead to the gallon of oil has proven the mistake 
of using so much lead. Most of the bridges were in bad condition 
three years, the paint scaling off, and the color, which was originally a 
medium brown by the addition of lampblack, has faded to a dirt) 
Several of the bridges have been repainted inside of four years but not 
again with red lead. 

The Lehigh Valley R. R. specified No. 300 Suspended Red L< 
a number of new bridges during the past few years, in connection with 
our No. 401 and No. 400 Carbon Black in the field. 

The new coaling pier of the Boston & Albany R. R. in I 
was given a shop coat of No. 300, with No. 1G in the field, on the 
specification of the railroad's engineering department. 

The Eastman Kodak Co. has adopted No. 300 as its standard shop 
coat on all steel and ironwork used in their buildings. 

The structural steel of several piers in New York has been painted 
with our Suspended Red Lead, and we have also furnished it for similar 
work in other cities, including Havana, Cuba, and San Juan, Porto Rico. 

We also use in combination with red lead other pigments such as 
carbon, graphite, lampblack, red and brown oxides. 

No. 300 Red Lead will cover about 500 square feet per gallon, on< 



No. 400. 
CARBON BLACK. 

This paint has well-known records of over twenty-five years' standing, 
and contains a larger percentage of carbon black than our No. 1<>. We 
recommend No. 400 for overhead bridges crossing railroad tracks, 
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especially where three field coats of paint are to be applied. Where only 
two field coats are applied we can obtain longer service at a lower cost 
by using No. 16. 

We make No. 400 in three shades: 
No. 400— Carbon Black. 
No. 4ni— Dark Brown — Carbon and Oxide. 
No. 4G2— Medium Brown — Carbon and Oxide. 

Thus a different color can be obtained, if desired for each coat, as is 
now quite a common practice among engineers in painting important work. 
No. 400 is in use on bridges of the following railroads: Atchison, 
Topeka & Santa Fe Ry., Lake Shore & Michigan Southern Ry., Chicago 
Western Ry ., Chicago, Milwaukee & St. Paul Ry., Cleveland, Cin- 
cinnati, Chicago & St. Louis R. R., Chicago, Rock Island & Pacific, Penn- 
ia Lines West. Cumberland Valley R. R., N. V. N. 11. & H. R. R., 
C. C. & O. R. R.. Lehigh Valley R. R., Niagara Junction R. R. 

On one of these roads a number of bridges directly in the heart of 

go, where they are subjected to extremely severe conditions, were 

repainted in 1898 and 1899 with No. 400, and most of them were again 

painted during L905, L906 and L907, giving No. 4on a record for wear of 

six t<< eight years under severe exposure. 

400 in the black color is a strong jet black, and when applied 
furnishes a brilliant lustre which keeps bright for a long time. 
No. 4< - ' per gallon, on< 

101 and i' 50 to 700 square feet per gallon, 

No. 625. 

GALVANIZED IRON PRIMER. 

The proper painting and protection of galvanized metal ha 
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\tter applying a coat of No. 625, any of our paints can be used over 
it without fear of peeling; or No. 625 can be used for the finishing coat. 
No. 625 GALVANIZED IRON PRIMER is furnished in gray, black, 
red, brown or practically any color, except pure white, and is suitable for 
finishing coats as well as for priming. It is especially recommended for 
finishing coats on buildings which arc subjected to fumes that are 
injurious to linseed oil paints. 

It has been used by railroads with success, and is also on a number 
of large piers over salt water, and we especially recommend it for salt 
water exposure. 

No. 625 comes ready for use, and will cover about 650 square feet to 
the gallon, one coat. 

No. 700. 

RED LEAD AND GRAPHITE. 

It is well known that a paint made with a combination of pigments 

is superior in wearing qualities to one in which only one kind of pigment 

is used. This fact explains why our No. 700 Red Lead and Graphite gives 

longer service than any straight graphite or red lead paint. 

The graphite used in No. 700 is the best and purest that can be 
obtained, while the red lead is the same as is used in our No. 300 Sus- 
pended Red Lead. 

No. 700 is recommended for the protection of steel subjected to very 
damp conditions, such as the lower portions of bridges, pen-stocks, wheel- 
pits, etc. (See article on "Power Plants" page 35.) 

For general bridge painting where a red lead paint is desired there is 
no paint made based on lead or graphite that will give service equal to 
No. 700. The L. & N. R. R. painted a sample bridge in L904 with No. 700, 
using it as a test against their own hand-mixed red lead, and the record 
it made was so good that in 1909 and 1910 they ordered 3,200 gallons of it. 
In a test of four paints on a bridge of a prominent railroad in the 
West which hauls many refrigerator cars, one a graphite paint, one a 
carbon, one a varnish paint, and the other our No. 700, it was found, 
after five years' wear with no retouching whatever, that No. 700 stood 
the best of the four, on the floor members which received brine drippings 
from passing refrigerator cars. We must confess, however, that we have 
equally as good a report on our No. 31 — on a similar test made on a 
prominent railroad bridge in the East; and the cost of No. 31 is less. 
No. 700 will cover about 600 square feet per gallon, one coat. 

No. 755. 
SUBWAY BLACK. 

Within recent years it has been recognized that the final coat of paint 
on steel which is to be enclosed in concrete, should not contain linseed 
oil, as lime and alkalies cause saponification of the oil, especially in the 
presence of moisture. 

For this reason we formulated our No. 755 Subway Black, which 
contains no linseed oil. The vehicle used is especially prepared for this 
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paint and is not injuriously affected by contact with concrete. This paint 
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UNITED RAILWAYS OF HAVANA TERMINAL STATION. 
Kenneth R Mur< 
aboul 

STRUCTURAL STEEL PAINTS. 
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Houses for Carlysle Realty Co., 110th St. ; Carnegie Apartment Houses 
lllth St.; Loft Building for Lordi & DeRespiris Construction Co., 13th 
St & Fourth Ave.; Substations of the New York Edison Co. on 26th, 
41st, 81th and 140th Streets, and on Hunts Point Road; Fifth Avenue 
Building, 23rd St. & Fifth Ave.; Neptune Building, E. 27th St.; Office 
Building on Fourth Ave. & 18th St.; J. M. Horton Building, 21th St.; 
Two Apartment Hotels on W. 72nd St.; Apartment House on Park Ave.; 
Loft Building, 45th St.; Second Avenue Car Barns; Strand Theatre and 
Office Building, Broadway & 47th St.; Brooklyn Trust Co. Building, all in 
New York City. 

Public Schools of New York City and Chicago, 111.; Southern Rail- 
road Office Building, Washington, D. C. ; Depew Place Wing of Grand 
Central Terminal, New York; N. Y. C. & H. R. RR. Car Sheds, West 
Albany. X. Y. ; Plants of, General Electric Company, Lynn, Mass.; Fac- 
tory of American Ever-Ready Company, Long Island City ; Gregg Com- 
pany, Lodi, X. J.; Atlas Portland Cement Company; Hershey Chocolate 
Company, Hershey, Pa.; Westinghouse Air Brake Co.; Farrel Foundry 
& Machine Co., Ansonia, Conn.; Pennsylvania Water & Power Co.; 
Harlan & Hollinsworth Co., Wilmington, Dela. ; Alsens Portland Cement 
Co.; Alan Wood, Iron & Steel Co.; Anaconda Copper Mining Co.; Gar- 
field Smelting Co.; Orford Copper Co.; Ducktown Sulphur, Copper & 
Iron Co.; Tennessee Copper Co.; Didier-March Co.; Eastman Kodak 
Co. ; Ulster Iron Works, Dover, N. J. ; Lehigh Navigation & Electric Co., 
Hauto, Pa. ; Niagara Falls Power Co. ; Ontario Power Co. ; Toronto 
Power Co.; Canadian Niagara Power Co.; Goff Building, Clarksburg, 
W, Va.; Union Station, Havana, Cuba; White Building, Seattle; Court 
House, Schenectady; Court Building, Nashville; Chicago Post Office; 
Wellington Building, Boston; Woodbridge Building, New York; Savoy 
Hotel, New York; Corn Building, New York; Goelet Building, New 
York; Frankel Building, New York; Ferry House, 39th St., Brooklyn 
(Dept. of Docks & Ferries of New York City) ; Boston & Albany R. R. 
Pier, Boston; Palais Royal Building, Washington, D. C. ; Theatre Build- 
ing, Providence, R. I.; Car Barns of Springfield Railways Co., Springfield, 
Ohio; Greenbrier Hotel, White Sulphur Springs, W. Va. 



NaPaWork INTERIOR FLAT FINISHES and "SUN- 

WITE" MILL ENAMEL. 

NaPaWork Flat Finishes dry without gloss and produce a soft-tone 
coating of great durability, which can be easily cleaned by washing. 
They are furnished in all colors and by a proper selection, artistic, warm 
effects are obtained on walls, ceilings, etc., of office buildings. 1 
hospitals, schools and residences. 

As the cost of NaPaWork Flat Finishes is moderate exten- 

sively used also in industrial plants of all descriptii 
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NaPaWork Flat White. We quote the following extracts from an 
article entitled "Cutting Factory Costs," in the November, 1912, issue 
of "System" : 

"WHITE PAINT ECONOMICS 

"Repeated tests have shown that white paint and white paper will reflect a 
mately eighty per cent, of the light which strikes its surface. A plain urn 
board wall will reflect only about twenty per cent. Dark walls, such as n 
covered with dirt, dust, oil or dark paint will reflect but four or five per cent, of the 
light which strikes them. The difference in the amount of light reflected in a 
with white walls and ceiling and one with dark walls, may be as mu 
per cent. Many manufacturers go to great expense to increase their illumination ten 
or twelve per cent, by additional lights and fixtures when much better results could 
be obtained by using white paint on the factory wall and ceilings. White |>aint has 
been found to be not only less expensive than the installation and maintenai 
more artificial illumination, but its reflecting coat will give tone to the whole building. 

"In one small plant four or five years ago, for instance, it was noticed that 
after the inside had been painted, the average length of a working day, during which 
no artificial illumination was required, was increased by one and one-half hours. I 
further noted that the electrical power required gave the same illumination when de- 
creased one-third. Either of these savings was more than sufficient to pay for the 
painting of this building during the first year, 

"In one or two shoe factories equally good results were obtained, 
experiment, one part of a room was painted white. The contrast was remarkable. 
Workmen in the unpainted section requested that their part be painted. The new 
paint seemed to more than double the light. The operatives then noticed the wii 
were dirty and requested that they be kept clean. All this not only decreased the 
amount of light needed during artificial lighting hours, but also decreased the length 
of time that artificial light was required. 

"Another marked effect of white paint in this case was to improve to a con- 
siderable extent the illumination on the machines from all directions. Before the 
white paint was put on practically no light was reflected from the niejs or 

posts, and the machines received light from but one direction. But the white paint 
largely eliminated shadows and brought about a general increase in the amount of 
work done and an improvement in its character. 

"White paint, like light, has a police value in the factory. If you have a dark 
corner that is always dirty, paint the walls white." 

Progressive concerns recognize not only the importance of interior 
white paints, but also the economy of using a durable paint that can be 
kept bright and clean by washing. Xo. 57 is suitable for use on brick, 
concrete and plaster, as well as wood and metal, and is recommended 
as the highest grade interior white paint on the market. As it has no 
gloss, there is no glare or reflections to try the eyes. 

Where a gloss white finish is preferred, our "Sun-Wite" Mill Enamel 
is recommended. Like No. 57 Flat White, "Sun-Wite" Mill Enamel is 
permanent in whiteness, and this is a feature lacking in some of the so- 
called similar paints on the market. For specifications see page 10. 

Among the large users of our interior white coatings may be men- 
tioned the West Virginia Pulp & Paper Co. (several mills), New York 
& Pennsylvania Co. (several mills), Highland Paper Co., Shepard Crane 
& Hoist Co., Westinghouse Machine Co., Westinghouse Air Brake Co., 
Westinghouse Elect. & Mfg. Co.. Garner Print Works & Bleachery. Gen- 
eral Electric Company, etc. 

N. P. W. PREPARED PAINTS FOR BUILDINGS, 

STATIONS, FREIGHT CARS, ETC. 

Our standard prepared paints for wooden structures are made of 
the best and purest pigments with the necessary coloring matter, ground 
and thinned with only pure linseed oil and the necessary driers. The 
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